^jlfll i_Lujjj JjiaJJ 






J^uoV I J^ L^j (^ J £m . » L^c l^_fl ^-fl < J "i ?j Jl 

L^-ii ^Jb^iJI feLkJI iLLoj^J] LflLA] (o^a <-jitl) 
jj»j « Ja^JI oLI-uj ^I^AVIj Jjj^jJI ^j_a. ^ ujLiSJI 

_i <Lcl_iJaJI CjVI a W • ■■ • >*-o I < . ..1 T. »j 1 "iS n n ^jL-S j-aJ 
.(Oja C.JUI) ^JjWI dlJj ^ S^ll 
a.W\V >Lc j$-i-u^«a ^ &* iU t5j-^' <-«-jJq clLlAj 
J I I q n-^j~i i \ i hi 1 u . ». ^iSt'ii <.*\, a i n o i A ^yj «Jij 

. ' I vl/XaJ .j^jijJLajl Q IS Jit" £-0 4aujJ^1I 

^ja Ufl fl L t-a.lt J I 6 J HI ^lc ^yij'l ^A-n. ^La-aJI ^jl-lS, 
Ll^o LjjX ^lajta^il 6JJb £ul£ jl . j^Kt j^J I j 4_Lujiillj 

(J^ij I" i n I A a i.iaj « '3^u ^ ^ rr < nil I ^}A j^-iil I J infll I > _jJ& j 
. (0 ^pa) jiij^ JAsJ,! LoAXalcl ^jtllil JjLLLmAJI ^1 



; ju^il ^Aillj jjiiaoll ^i[jj 
l^_=. J^ £Jll (Fritz Krenko) j^^ ^jJ ^UVl 

3 J a ->"> ^a 4->l j 'i*>l J t sj i < ti «i ir> "tllj L-ililL> (jM *tjl a 



LiiLS c*iKJ Sjjji c*iL^ jJ <% *..'»! I alftj : -djJL illLill 
t ^^.jilj <jJJL LILt ?yUwj JiZ Lf^l^ uj -J' «j-A'H 

« Ljl J u_lh\ ^yjl » ,-jJul^aoJl _i Ijl^-a 4 mil ■■■A.ttti ^A_J 

!1a 3_ifl^j SjLcV (^jL^JI wi-i*ijj Jfl-kll *ij (£JJlj 

,j I __jJi (( Jaala'* 1. 1 ii» I j-ll I j iViJ ■ ■'X* » j-l-C. <Jt-iiaj ^j LjSj I 
j-fl rca—^oj < b\\ "i ft 1 1 ojLS^jJa < *h i in J^a J Lfl I i» ° ^jSlJjS 
^jjl i a, ^ ,^ ^Ilj v _)| ISII | _yk«l s a_C <^ya <"iSa| La Uj-»J "** 
■_jl '|..V L^LcVl citi (j-o jx& e'jA. _Sj dilj *_aj t <ji Liii 
^jjl iajill 4_»JjuilU La| < L^xlc ._ iltlj Jjl 6j_jjJLcu jjSj aJ 
v-SJjx uiim jl LjJuljX, l-iuui jl < SjLutll jl 4,ftJSUL Ja. 
J I j_SjjSj (^Jl I — aA >_jUSjI «_— i-uU 4j i.|_i ^n tl ft jjx. 






-^ — — "~ ~ -| ^jLall jjLua ■^=====l===^=l^--^===7===== 

. grtJJ'j ijija.1 oUjIxaj < (^j^if-ill ji ^V l J a-\ I ^A-uUsJI <ju ijjljll ^_iLi£ ^ Vj < jIjji J>j ajj&I^V 

t- ft t-ujj ^V (&l v itiVlj j_Alj_aJI ^ wjLlS) JjVLi (jAj«o j^al.o .t. II jj£j jo-jj pJ Laj£ . jtJLua .) * -* /> jLiij 

fr^iil jj ^j't^ll jj <Gt JUj UJLj cLu <LftJj^> ( _ r lcj «lJc (^viifll Ui->U SjL^j __iLiS[ ^"l < <ui ^jj^l U^iu ^1 

L* J$ ^ *jIjjJI f IjJLLL^ <jjjJ j-4-ki u-^' '•"-* Sj«- Lc L" v j'- fl ^ c c&^'-'f 1 - aA>"^ ^-»lvLujyi SjLujjJI j mr ^ 

j-f-i (f-*"^' v_jLi£il Lai . (jL^Jill jjLuj J^o ajj <_J| dL^aj Lxa r^Lnj liLt OjL£ . ^j_a.L-JI ^jjJ 4>j_fl^j aJuc t . fl ■ m*\ i 

Lai . i_ulill ^jjjjjl «-ja5tj Jjj j <rt>l 4_Ljuujli]Lj <JLuuj dl-^ »j iJO-a-a jJ>Lu>[l <_jli£ AajJolJ ljjl_=k Jj^j ,jf Jp-aj 

^1 Jjbl ^ OiJ^' 1 lt^ J * ft"»f.VI j-f-fl cJQJI jo-^JI . (V ^ <Ujill) i^^xll <i-uUU ^1 6Jj^=>. 

jl UL..1I , \ \r ^j^LaJu (jtejAj^. Ll£ ^ i »i -s 1 1 j ^juo-aJI a^uL 4>?*jj < 4-uujjliJI <aUL <j^xI J_^JoJ» J)****- I I aLo aSj 

Lai < Mo— NTfjA <L*j2il) JjjUui-o ajJjj ^jjjil) Jj-a^_a oLa^Ltll <Lfll_i^aL <LijJ LlAjI 4_ijjjjLflJlj «Li_ijJlII jjL-£»II 

iS ^l <jL& ^ ^jjjJI Ifcxlc Xalicl j^l (5>xVI jjLcJLI ^=*La^ CjJ\& (J ^i\ olj^iil ^a j±& ^ 3.,'^^'^J <^^Lki' 

/^jT"\ . — YA • I ^-ll g a .i-»VI Jj in->ll J^j Sj-a-aJ jjftlj-aJI a^LcVI j-J-^I yr t >Ajj ,ja %l I JjL-Sk jJLfl . rr \ »AjH ^1 

rj^Hin <laj ^_rt« I3S1 1 jJ-tu ijM v_iuS jJij OAjV I g-ij v_iIjSj tJj-« V I ,—fl OJjJ (_^ ' JA L-a J 'j O ' Jj— fli 'j CJ I ~>lhi^>t lj 

oLJuJLl jl ^j" I 'i\ H ,_jLi£j . JJ^JI v LaJc dA>l <ALu3 Jojjjjl JSiTii >_;LjSJI jL^_fl gf-LC "/jjLiJl JX-Lwu La-a < rf l '<\a-i Jxi^- 1 

jS ^jjl ^j_Jall Jft -. fl ^ Xazkl Jjiii all ^V iilaljiJI <_i.t> U.,1 1 u_fljjL*lJI iiLual L-qjI jJa)1 I J>a Jj^J ■ <J->-AjS I 

vjLiillj * _AT"\ • 4.J,,, Jjj-v ^ t _^jjjJI <JjjJI il>^jJ LmjJo . ri-;»iill L$-flJjJLL cLflji^VI A-Ulj jjSl^aJlj JjbuJJ &J-JI 



o- 



iJUm 



jJI J-i^ ^V j\j Hj C^-uaJI jl ; ^1 J^a jJb > - a.VI I v-»tiJI 



, ^^U.^ l ^UVl JLl^ij ^^jUJI c^VLS ^^1 Jji\ 4JUII ^ : ol^iJIj OjLUIj i^jSJI jLa^Vlj 

>-i j > ,> ■■ " 1 1 < -fl"-> J ^ V^-^J ' t5 J - i ^' C '-*>U |v j ,. a i. t t . , 1 , 1 j JLJJ^'j J>«^'j^^'j iJ^^^'j ^J^LJ' Cjfi- ^Jj^^ J^J 

. (Y"\— N*\>ft) ^jJ-ALJJ r!iLjJI »_iIj^j . (J JLJloaJI jl^oJJ ^Ij-Skj Luilj ^L_a.^Jlj ^^ajJallillj eLj-f£Jlj J_i a ^ 1 1 j 

: i_j(3£JI ^LL^ki-o ^ 0^ Lx-i i_pLiJI <1L&1I Lai . jLa>j>>Vl J^ Lc^ C^^» 

^i I ^jlr jLa_lcVI iH Lf lJI v_jLl^JI CiUajU-^ n Lai 3Lj-a-flJlj ^AjJIj JjI^JI ^jc I g j i ^J-i wl^liJIj JjLjlLI 

; ^i tf» .Ull jjfc <!jL\il <Jliil Lai . ^j^ujV ij ^j^aL-ojllj Oj J_=J Ij ^juL^jJIj 

^jUV Jjj.it.lt.. J. I LtJa!icl jij iJLjjjSjjjVI Jt d Lj U A. « — \ . 4»'n j-ilL oUkj^ailj CjVj-o-=J.L Q,».<?>"vAl-fl 

,i.\ ^V^Z-aWoO aIc algJI J Ll jjr». d« iU i J^»j^ ^o !,/•>, -> a Jj-oVI ^^-fl _^ALa_aJI f j_*Aj_a ,j'l xCjj 

jjj < ^aial jjilj <LljSLoj Lj^jj J (5>^'l <LL^kA-a - Y o 1,^1^ ' C^ <*^ ^"'J " "'^ u J '— *^'j >*'j— =^' ^ <— ■ j-^ ^ H 

iL^ jl JLSj . ^j£ Jj.tt."i-.,J,I I .Ail Uj.o.'i r I j>a SjjU Lfl^LL 1_j_S J in -> ^jj-j-JI J*l Vj , ^j-k'VI 

, ,_ji-> i m"| I j UilL f _La ^"-Vmi'iII ijLi»l t <j«jL1]Ij iijjVlj "U^jLUIj <jiljjLoJI oLajJ*il 

<t . IV ai^j J^jJliuuL ^Ijiu jjLLjia d" .-,< /. j <Jojk-fc.o - V . LjjKJjUI ji^Ilj ^ifl.nlall OA.L1I ^j 

jlijS ^A^ll JfJ Sjiklla Cjxij jij . ^juoJI rwsl ^Jij : jJtljaJI ^t {^j^l uaj jJLl&JI jJLa* 

LgJI ^ — Li^SJ LoS — -lalij <^S i j-fc" j-^JI Jjl X*-J OJJJUj j^lLa^aJI v_jLjlS» Jt -jj^jjjl jjl.., t „A..a ot£4J 

.(_^uuil jjiljj j LjjS i n 2 1 "Ujlvft,.^ ,Jji 6jjj sifAjjj iiLLaj t^g.\*iSll s_jLIS : <j^Ll oaLi I g'« *i ^ ■-■J ■ <> ' I ^jl V I 



I 1 { _*MXT Jlj^i - ,jLA*j / ,jL**i - > r ^j} ^-^^ ' T ^(j* < v^' f^^ I 



^jjjjl jU^j ^V >ftljaJI ^i j*l**l\ 



<j L*->j ^ Aa% I ^ J^"-^ u'-^J ^ ' y L£J I 1 -H5- a J 

^-^LjjvJ j . nlj a (-jftii* - Y"\X) ^Jj^-iJI ^jjlj-LlI 

jjja aJjIjjL ,j_i _Jj i <*/jcj-4--jJI I ( ^ . a I u i l I sLalc aJoLcI ^a 
. *_oi_-JI J n u-Jlj ) r. j_ ( _ f -L c ^ fl mlal lj 4 nS-k ll i_>wjJ 

.___: ,__ 4-l_-I_~_ A l_ut_a j j fj-~- J^a-al-a ^Luul _j| Jo>-i c- Laic 

[a-US J\ jJiiJI; f Ij_j___~_ , I j> Lf l_-_- J-JJj « fj-a-ill 

* » - t 

, I .A. | <xmui nil jj-a 2 I .__ <jgjii"i"<<ii 

ajllml iiUJt Jji Jis ^jJIj<40jUxII 4_.IjL__jI ^ i_L_. ^-Jl 

v j-w'iH «.!<■ i 4_5ji"i ■_■' ■ ■*■ I -»-'i oi-fl <*->_v--JI J n ■ /•»'! Jj-C 
ji^il Jl 4jljjc j*' ' jji Oua 6_v-klj . 4_JI ^jlUlni ll "ta^Lj 
. ^l ULnl l jj"]j <JaLujj £j=>*j Ulj__,j ^ i">a__«j 4JI Lf i* 
Liil^iAJIj «j ^ *.l I jJc JLa-a ^i 4jLj_Jj JlaX-U ili 
f I ft "i -y)l I jJxj £J jLjJ Ij yJLJ Ij Jf-aJ I j»-icj « L»j .' fll 'j 

^gj a gj 1 CiJJSu JjS-j < . >L1S 4.1 La J^a jjSI i_t— ISj nil I flllj 

((YVTY/O »iLjVl a->-JI o) j_L-a_aJI Jjij <GUJj_a <jj <J£. 

jj^iLaJlj" iJ^jifll JjLar. ^ olfU L» 3. l ^j" : ■US^ t>aj 

jo^_i»Jlj i CiiLJI jGYlj >ja11Ij <1_^JI ^ ^JjjijuJ.1 

. 1 iAj! aaaJJ Ij CjLy^LjJI _fl .a-i-^ nl [ <£, l*i i r> «_P>J< 

^ ilajU^ o cJlj La LfLa JjOjJI (JLLA jl *j/j , "tLLcoj^ 

(ji o'i/l Sax. p I_^IA.L ^j^-JI aL5 jJ»j . JLiJI ol \"<\n 
^i (mi ft iti <r.Lu *■ jlil -&i \ A ilt ^i ^.j-v'ill Jr. JK« 

JjlUlmtl J-^A iji Ijjt <UL*IS u*iS jJij Cj^J*i /<-aLaJI J^ .nrt 
ujLI^ 4-o-Lfl-a ^ji (_jjU)JI uJjwjJJ j^i-aJ.! i-flL-ol jjj 



^^Ij^ ^ Lp U -i ^^J ^>JJ hi £*"' - 1 -" *^J t*J 

4 ■> i n*i Lp-a J_2kjjij < (t>u) ^_^aJL Lg_JI j-ajL? ^"' * '" 

wi A^jJ Q'j (j 1~» < .» . <i Lao jJjuijjSjdl ^Jx. Sjj-i.a-a 

, iauJLJI d la ^i Ji%l,l Igjlf jft'r I jij i^H 

. CaI J^ /j-fl 4-bj t-LTl-ft — * 

lAjSj c Li. LjjL j^nfi ^ i "s « i S^jbLiJI j_fl 4Jbjt-i , % a — o 
■ a I . i.'t"j.Sv ^jajj-j *j' *^'j j'i . ,.l*i... 1 1 " v ; V _,L1S _a 

4-a^.jJj i tjL^ Jlit i ii »La,a.V Ij-Jj^^juJI ^jLkjj jjI u_ijS 
. \\"\ <.^a.n .jkN'Wr , (jl^^ i u >_ii-v ( _ f iJlj ; i£. 
v_)Ll$ ^j-a «! ■ik i Hi ^Jx. 4 it -i l-i M odJt ^8 -k a J ft " r I JJj — *\ 
(j-AIj-^JI L{ J j-A La .-^J I i_iLLS ^j-a ■ »--.*ij ^uuL LuAjI 
J— uj ^ j < <Uaj_Ui I Ci LaiSvJ I J^a j _t"\ *S rr \ -\ i ^ ll 

Jj ^ ■ **■ 6JjJM-a < vij^LiL! I <*> ■ ■■ ■'' ^ ■"■ ■ t -«■ oLx.1 j_fl 
^_g jj_ i-'iiJ I ^iJ^.>a 4 i JiS a i \ l A A^_>^ 4_c.jfr._a.. a— a 

jljxL jj.\.utj> (£j£±i SxlluJI 5jxL__oj ^0-t.l I a La jJj 

^Jl Jj_v__-jJJ ^jLill Jx.Lu_j (j^-ll ^ujLjJJI ^ja 4-c.j. A.ia.,.0 

jjujLjiJI Luli Cj.ni A _Jj . j^ujj s_jL-_xJI j-i 5jj-ijil oLjixIl 
,j_ij_g_fl 4jj_jJJI OJjLzvVlj 4__v_lj_5JI 0L1VI (Jl 4_JiL___] 
OjLIIj lajj^l jL-^Vlj ^SUIj j-ftl^aJ' O-^J *JIS—Vl 
iLi^ I O Ijjlj 'j °*l Ij ^j i • "1 1 CjL__*>Lk__a Ij i Ci i J>-L__J Ij 
JlLSJIj iJ-aVlj jkiLcVl (^^J ' oVVIj ^jLiiJIj ^-iLaJlj 

^1 4__La__I , ol » iUIIj jLj-cVIj o Ia Vj J^L-aVlj 

< ( _ r _tlj__Jlj v_iLj__II ^ SjjIjJI vjj-f-llj *_a.l_^Llj jjL___ll 
. LAjjL^io ,_jt na. rr, r ii'ijl _J>I_,L 4_LlS 4_ajL_ x_a 
" J olj-JI j--" j-vj-a» ijj* i-XJj ^jL__JI A-Jq J-ij 

J^a ft__la J-J < ioji__-JL I O I j-il I <= Law I 4J___L_> ^<i 10 ^j Ij j In » 
4jLULj L»l___I V. ^Ij-v li__ijLaJI 4jiilL iiia-a S~I--.I--.TI olft 
S_uj_a.j j in all Sjuj-sw : l_4a-a . w i"^ oj m'iX ^JIj_s_ 4_o j_»J I 

'lt^Jj'^^' J^ tr?' o'jf J J ' ^L§_____»-'l jL_jlIJ j. rt * T I 

t_jJoj 1 _-uta-tVI -% r.l 1^1 ( -__aL__l A_aV I ol a 1 Ui >— *Uj « *i I Ij 

. jl^=-ll Xa__1 ji«-a. (j-jV ^L_J.lj<:l -> __iJI 






NV* c 



(_£jli*JI JjjL-O 



J-^iA^ll ajj& r^al <io3. 45JH ^A .^j^jjJI 

( ^ ft II II I I jj-ft A_k_A_aJ ' t_J I — % J I jj-JJJ * " ' (J Li A. fll 

. p I jj-u oa. jjJc (jUj.r.u'iiiil I j 
(jiii -*U ^IjJal £)». ftl ml I gl n If {^H 8 ^J* 1 «-''' ^ (3^ U""*"* 

ujLxjcVI ^OJJ ^jll jj^Jj <<-Jcj <li A fl ^jc uini^J ^ajL-JLall 

f 

i IjjiJj i Lii lj« -^j « <JLskjj < LLj^jaj i Iflj ...lia ^{^ j^i , <| 

$t ft 

Leibniz jm J ^LS L.» S cTyJLJI xk ^LSj . ojjLjII 

jic Leonardo u ...7uib >>jlj>J u^ l- 4 ^ oj^ u' ^j^s 

*u=,JVI VI Ijj* „ljl vilLai V» : ^.HJjliai^ J>Lj 
Jji^jj ; _ J lll 5jj»LJI «LulLJI ^jLhII iUl >.ljla.lj f-j.7i-> ^ 

tjL^JI uij^^ <aJut ^oJI JilaJI j^okll djt^lj < LfJI 

, ijjLuiJjIj 4^-a^LujVI SjI ■ A -J I j-JjLl ^ ^j^oJjU I *j>lj 
j*lj -^'l L _S Jbl_A_aJI i_>l— Ui <L_i_o_Al L_lAjI ■ ?.% "^*'j 






^_j_^j^ill Jjnr>-o ^jLUIiiill Jj^la.1 Jj£. ^Li^xfl^ 1"*^ » .^1 a-n.II 
QuS_>ii.Jlj Qliji mill L^_ii Qmi (l A ~ T A (JAJ 4j'jjcj 

Cj[£ ^Ul j^U! ^ jj^o jLkLJJ <JjUJI _^j <1UsJI 

f\ i*h> w_il»-i.ulj . «LUkJ-aj j»Jjj_ljJI 6J iflf 9- ^jl&$j* f"j^J 

JU1I /|-juia>a ^1 Vl « JjijJlf <xj a i,7j 1 1 d"VV,r. ...lj 6J^-a. 
(jAjlij ^j]l j^l^aJI ^ jJsLiaJL£ ,j-<J£. kjll^ <UoiA ^J a! 

t j^JuQ 4 j i/-><r>"klj < j ft If ijjr^ jl <i">.n (_j I j-i (JLiJJ liA 
i.flin^ jj] . *Jjl_5_Cj <Gl > -\J ^JjJ J I ,3C .j^^ ill jiial 
Ubjj) «^ftt ijlj_a.V lj t _^aLi_iiiV I jjja^x-j AjjLLiI jj!_i_a. 
aJx. jJ-a.J I j^h O*^ U^J iSJdJ-^J ■< > a -n j-al << i fl i 8 -J I 

J^a. < x a v_iiLLll ^dat a ullj ^AjjLlJI f j_^»jll UK 

uUS «LojSj» < _i ^Jjl)4aJI dJolcj i^jjjii' Jj-4"t a ^1 kliiill 
(4-uJhJll oLfliLkJI p[>a.l J/l I J .iju Jj>^J o 1 U^J^J ^./ilf. 
(<_lj3>L_uV I << i"i\l I _J <CjU1jji ,i -n.1 i Jjl v-iLiSil ^ *i 1 1 1 "i i _l=k. 

^jUij nil mil qi_> f » ^j_ikl 5 j— A ^■^"' !>> "** (j>^ ' (j'j 
a> jJ_j_ij < e- j ■ -~j ' I IjJb lj -^ "■ ° J>idll (JLuaj- ill 



i_i <■'■ 



iOiic J>a. jSuj^ j^fj^ f^ J>l ( iA (j^) ^AaJ I jujA-^j 



cA*W 



- Introdaction to the history of Science, George 
sarton, Baltimor , 1927 : 48 vol . 1. p . 707. 

jj.ua. a jjlULnll olS^lc (jc ,. I» i/>j-Ji £uxLII <jj^ Laj — 

. ^AA c ^a r i_J^«JI JJC aJjuI u_|IjS ^i j-jjj^jlj 
.j^LtaJI njLjS ^ Oifil ^ 6^-9 JjV AJuJaj^ALa-aJI 

. iN^T^ ,j'|^|l «jL'| J-UiW <juia 



,_,Ll5 <Loaij> ^ ^Laa ^jjoJI J>L=w J5, aJL I LnjZJ - Y 

. (o,_^a « jjLaaJI <UJA4) « N • *\ ^^a .ijflfl'll 

. » I j> -v 1 1 ( _,L2Si Jjc 4"\ -\ i ^j **j " "*• le -0 '--"^ 4 i*iS Lo — T 
A^y* <V^ ,Y ,\ ^b^l ,^^l ajLJI ilaw« ^ 

<LAl_ajl^» 4 iAJ.qj ^jjj_i_JI ^c Jjjjjjl—uj 4,t"> S La — i 



J {^" " " ' J lifting — jJAfijJ / JJj3S| — JJJ 



